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Abstract. The strong relationship between the late blight and climatic factors (namely temperature and
rainfall) has important consequences on potato crops. In Romania, in early spring and early fall the
attack degree of the Phytophthora infestans Mont. de Bary, late blight pathogen, is low because in
European climate average temperature is not more than 10 0C, and usually the rainfall supply is
reduced; it increases in late spring and summer when average temperatures are around 20 0C and
rainfall average more that 65 mm/month. The aim of this paper is to describe the relationship between
temperature, rainfall regimen and late blight attack degree in potato cultures. The research was carried
on during two years, 2009 and 2010, in three experimental fields from Transylvania: Răhău, Alba;
Maieru, Bistriţa-Năsăud; Draguş, Braşov. Classical methodology was used for monitoring. The data
were statistically processed using STATISTICA v. 7.0 programme. The interrelation attack degree –
abiotic factors reflects a maximum intensity of the Phytophthora infestans Mont. de Bary attack
degree by the entire year 2009 around 42 % recorded when the rainfall average values begin with 110
mm and thermic conditions correspondent to values bigger than 20 0C. In the year 2010 the
multiregression analyze of the monitored interactions, led to a very strong multiple correlation
coefficient of 0.938 representative in share of 87.90%. In 2010, by the entire monitored period, the
rainfall supply had a bigger influence on the attack degree compared to thermic conditions. In 2009,
the predicted biggest recorded attack degree of Phytophthora infestans de Bary was of 44% while in
2010 it was of 40 %, correspondent to rainfall and temperature regimens.
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INTRODUCTION
It is well known the relationship between the late blight and climatic factors. The
influence of temperature and rainfall has important consequences on potato crops. In
Romania, in early spring and early fall the attack degree of the Phytophthora infestans Mont.
de Bary, late blight pathogen, is low because in European climate average temperature is not
more than 10 0C, and usually the rainfall supply is reduced; it increases in late spring and
summer when average temperatures are around 20 0C and rainfall average more that 65
mm/month. Temperature and rainfall variations have serious action on late blight manifesting
and evolution in time. The aim of this paper is to describe the relationship between
temperature, rainfall regimen and late blight attack degree in potato cultures.
MATERIAL AND METHOD
The research was carried on during two 2010, in three experimental fields located in
particular households from three counties of Transylvania: Răhău, Alba; Maieru, Bistriţa-
Năsăud; Draguş, Braşov. Classical phytosanitary treatments and fertilization programmes
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were applied in each experimental field. The climatic data were obtained from the Regional
Environmental Protection Agencies, but a control thermometer and pluvimeter were placed in
the field and temperature and rainfall supply were weekly measured. The control of the attack
degree was carried on three times a week according to a cross pattern implemented in the
experimental field. The data were statistically processed using STATISTICA v. 7.0
programme.
RESULTS AND DISCUSSIONS
Validitatea modelului de regresie a fost verificată prin aplicarea analizei de varianţă, în
urma căreia a rezultat coeficientului F şi pragul de semnificaţie a acestuia.
În toate cazurile, acesta a fost semnificativ (p < 0.05) demonstrând astfel că modelul
de regresie construit este aplicabil pentru analiza dependenţei dintre cele trei variabile alese,
grad de atac al Phytophthora infestans Mont. de Bary la cartof – temperatură – regim
pluviometric, în anul experimental 2009 în condiţiile câmpurilor experimentale monitorizate
în cele zece judeţe ale Transilvaniei (Tab. 1).
Tab. 1
Testing the accuracy of the regression model
Experimental field F p
Răhău, Alba 19.666 0.011
Maieru, Bistriţa-Năsăud 21.431 0.009
Coeficienţii de corelaţie multiplă calculaţi în vederea evidenţierii dependenţei gradului
de atac al agentului patogen al manei cartofului Phytophthora infestans Mont. de Bary şi
factorii abiotici favorizanţi, respectiv temperatura şi regimul pluviometric, demonstrează
grade de intensitate puternice şi foarte puternice ale manifestării acestora în cele zece câmpuri
experimentale monitorizate în judeţele Transilvaniei (Tab. 2).
Tab. 2
The multiregression analyze of the Phytophthora infestans Mont. de Bary in potato function of
temperature and rainfall in 2009 within the monitored experimental fields located in all three counties
of Transylvania
Exprimental field Issue Values
Coefficient of multiple regression. R 0.911***
Determination coefficient. R2 0.831Răhău.
Alba Regression line Y =  17.697 + 0.027X1 + 0.370X2
Coefficient of multiple regression. R 0.917***
Determination coefficient. R2 0.842Maieru.
Bistriţa-Năsăud Regression line Y =  17.585 + 0.021X1 + 0.305X2
Coefficient of multiple regression. R 0.901***
Determination coefficient. R2 0.812Draguş.
Braşov Regression line Y =  18.215 + 0.217X1 + 1.955X2
***, p < 0.001
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Astfel, au fost obţinute valori cuprinse în intervalul 0,763 în câmpul experimental
localizat în judeţul Sibiu (corespunzător unei reprezentativizăţi de 58,30%) şi 0,928 în judeţul
Harghita, corespunzător unei reprezentativităţi de 90,50%, considerându-se gradul de atac al
Phytophthora infestans Mont. de Bary ca variabilă dependentă (Tab. 2).
Şi în anul experimental 2010, valorile coefcientului F au relevat un praguri de
semnificaţie (p < 0,05) care au demonstrat faptul că modelul de regresie construit este
aplicabil pentru analiza dependenţei dintre cele trei variabile alese, grad de atac al
Phytophthora infestans Mont. de Bary la cartof – temperatură – regim pluviometric, în
condiţiile câmpurilor experimentale monitorizate în cele zece judeţe ale Transilvaniei în
perioada aprilie – septembrie (Tab. 3).
Grade de intensitate foarte puternice ale dependenţei gradului de atac al agentului
patogen al manei cartofului Phytophthora infestans Mont. de Bary şi factorii abiotici
favorizanţi, respectiv temperatura şi regimul pluviometric au fost relevate de coeficienţii de
corelaţie multiplă calculaţi în vederea evidenţierii acestor interrelaţii, în cele zece câmpuri
experimentale monitorizate în judeţele Transilvaniei (Tab. 4).
Tab. 3
Testing the accuracy of the regression model
Experimental field F p
Răhău. Alba 28.328 0.011
Maieru. Bistriţa-Năsăud 14.407 0.028
Draguş. Braşov 18.964 0.019
Tab. 4
The multiregression analyze of the Phytophthora infestans Mont. de Bary in potato function of
temperature and rainfall in 2010 within the monitored experimental fields located in all three counties
of Transylvania
Exprimental field Issue Values
Coefficient of multiple regression. R 0.974***
Determination coefficient. R2 0.949Răhău.
Alba Regression line Y =  36.037 + 3.023X1 + 0.126X2
Coefficient of multiple regression. R 0.951***
Determination coefficient. R2 0.906Maieru.
Bistriţa-Năsăud Regression line Y =  32. 261 + 2.973X1 + 0.126X2
Coefficient of multiple regression. R 0.963***
Determination coefficient. R2 0.927Draguş.
Braşov Regression line Y =  31.214 + 2.845X1 + 0.144X2
***, p < 0,001
Dacă se analizează evoluţia interacţiunii dintre gradul de atac al Phytophthora
infestans Mont. de Bary la cartof – temperatură – regim pluviometric, în medie pe ani
experimentali (2009, 2010 şi 2011), în urma aplicării analizei de varianţă, a fost obţinut
coeficientul F situat la pragurile de semnificaţie p < 0,0001 rezultă validitatea modelului
adoptat pentru interpretarea interrelaţiilor menţionate (tabelul 47).
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În urma analizei de regresie multiplă a interacţiunilor monitorizate în anul
experimental 2009 (tabelul 47), a fost obţinut un coeficient de corelaţie multiplă egal cu 0,859
având o reprezentativitate de 73,80% redată de coeficientul de determinaţie (R2). Aceste
valori demonstrează o corelaţie puternică între gradul de atac al Phytophthora infestans Mont.
de Bary la cartof şi factorii abiotici determinaţi în manifestarea boli produse de agentul
patogen , respectiv mana cartofului.
Tab. 5
The multiregression analyze of the Phytophthora infestans Mont. de Bary in potato function of
temperature and rainfall during the experimental period April - September 2009 and 2010,by the
monitored experimental fields located in three counties of Transylvania
Experimental year Issue) Values
F 80.309
p 0.0001
Coefficient of multiple regression, R 0.859
Determination coefficient, R2 0.738
2009
Regression line Y =  17.145 + 0.195X1 + 1.229X2
F 179.302
p 0.0001
Coefficient of multiple regression, R 0.929
Determination coefficient, R2 0.863
2010
Regression line Y =  27.097 + 2.566X1 + 0.124X2
The interrelation attack degree – abiotic factors reflects a maximum intensity of the
Phytophthora infestans Mont. de Bary attack degree by the entire year 2009 around 44 %
recorded when the rainfall average values begin with 110 mm and thermic conditions
correspondent to values bigger than 20 0C.  In the year 2010 the multiregression analyze of
the monitored interactions, led to a very strong multiple correlation coefficient of 0.938
representative in share of 87.90%. In 2010, by the entire monitored period, the rainfall supply
had a bigger influence on the attack degree compared to thermic conditions.
CONCLUSION
In the first experimental year, 2009 respectively, the predicted biggest recorded
attack degree of Phytophthora infestans de Bary was of 44% while in 2010 it was of 40 %,
correspondent to rainfall and temperature regimens.
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